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    Deterministic chaotic nature exhibited by oscillating reactions arise due to high sensitivity 
towards initial conditions.  Owing to such characteristic, tuning the frequency of these 
systems is a complex problem to resolve and can be used as an analytical method to 
quantify the concentration of biomolecules to detect disease caused by modern lifestyle. 
Oscillating reaction such as Belousov-Zhabotinsky (BZ) and Briggs-Rauscher (BR) 
reactions show periodic color change due to formation and consumption of intermediates. 
The oscillations in these reactive systems are induced due to participation of redox 
(native) catalyst employing electron shuttling as one of the key steps. In this work, we 
report a novel way to tune the frequency of these oscillating reactions with the help of 
graphene derivatives and graphene-based nanocomposites by controlling rate of electron 
shuttling. The bare graphene sheets exhibit aggregation and restacking phenomena due to 
which active surface area decreases and renders them ineffective; to inhibit these effects, 
metal nanoparticles are decorated onto the sheets of graphene. Depending upon the metal 
nanoparticles decorated on the sheets, it is possible to have a synergic effect where 
nanoparticles act as active catalytic centers and play a role in eliminating the problem of 
restacking and aggregation of nanosheets. In this study, however, we isolate the effect of 
restacking and aggregation and investigate the synergic effect of native catalyst on the 
oscillatory dynamics of the BZ reaction. Specifically, we have prepared Au-rGO and Ag-
rGO nanocomposites and demonstrate that carrying out the BZ reaction in presence of 
colloidal solution containing these nanocomposites results in the significant enhancement 
of the oscillating frequency. In addition, our experiments reveal that stacking of 
nanosheets plays a less important role compared to synergic effect. We extended our 
approach to BR reaction and we witnessed no significant change in its dynamics. The 
primary reason for this behavior is attributed to the difference in the underlying 
mechanism in the catalytic step of BZ and BR reactions. 
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     In order to capture the oscillations associated with periodic color changes of these (BZ and 
BR reaction) systems, we developed a methodology that is based upon image processing 
technique which is used in conjunction with internet protocol to provide visualization and 
analysis from remote locations. Using this technique, we further quantify the 
monosaccharides, like glucose and mannose, using the BZ reaction. Based upon the 
change in oscillating frequency and pre-oscillatory (induction) period, we are able to 
quantify glucose and mannose concentration in the sample almost instantly. The major 
advantages of our methodology over other conventional approaches, such as chemical 
method, potentiometric method etc., is that it is simple, portable and provides analyses that 
can be accessed remotely and reduces the overall time between testing and diagnosis, 
which might be critical for cancer and diabetes treatment. Our findings can be utilized in 
future to prepare a diagnostic kit for detection of various diseases that are caused due to 
the imbalance in monosaccharides level in humans. 
 
 
 
 
  
